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Magnitude response of a single polyphase filter bank 
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10 




0 10 20 30 40 50 60 70 80 90 100 



FREQUENCY Bin 



FIG. 30 



LU 
M 
_J 
< 
ZD 
O 




CO 

o q: x 
O >o< 

Li_ Ov_^ 

o 



CO 



^ 2 CO 
Q_ < ^- Ld 

00 ' 



< b_ 



x if* 



CO UJ 
^ CL 
CD 



CO 



Q 

O 
O 
LU 
CO 



C\l 




< 

CO 









N 


LJ 
_J 












O 


CL 






o 




O 


X 


< 








CO 





LU 

I 

CL 

< 
CO 



M 

O 
X 



LxJ Q 
3 < 



CN 
CD 



lO 





















^ LlJ ^ 




Q CO 





CD 
CO 



Q 00 




CN 
CN 



< F 
o ^ 



CN 



en 



o 
o 



1^ 



CN 



CN 
CN 



cr 

LU 




00 
CN 
CN 



CN 



or 

LU 
CO 



CO 



CN 
CN 



CD 
CM 



FILTER/COMBINER 



o 

CN 



I I I I 1 I TT 



i i i i i i rz 



o 

CN 

_J_ 



01 

LU 
CO 



CO 



oo 

CN 

iL 



ct: 

UJ 

_i 

CL 
< 



O 
CN 



CN 

in- 

CN 



i i i i i i rrr 



FILTER/BANK 



I I I I I 



nzr 



en 

UJ 
CO 



>- 

CO 



CD 
CM 
CM 



UJ LU 
Z Q 
Z O 
< 2 
X 

o ^ 

CM £ 



T 



Z O 

2 O 

< S 
X 

o ^ 

CM £ 
rO o 



T 



< 
X 

o 

CM 
rO 



Q 
O 



Q 
O 



O 
CM 



Q 
Lu 
O 



X 



LU LU 
Z Q 
Z O 

< 2 

X 

o 2 

CM [u 
rO o 



Z Q 

2 O 

< 2 
X 

<-> ^ 

CM Lu 

(O o 



I 



X 



LU LU 

z o 
z o 
< 2 

X 

o s 

CM [u 
fO o 



Z Q 

z o 

< 2 

X 

o 2 

CM £ 

fO o 



2 Q 

21 O 

< ^ 
X 

<-> IS 

CM £ 

fO o 



< 
CD 



Q 
O 



Q 
Lu 
O 



oo 

ro. 
CM 




I I I I I I ~1 I I 



MULTIPLEXER 




-3- 

CM 



C\l ^ 



Q 
U_ 
O 

LU 
> 
LU 
CJ> 
LU 



o 
o 



GO 









o 


o 


N 


o 


o 


LOCf 




CJ) 


:< 


LU 


o 






ct: 


!< 




Q 




SO 


LU 




CO 
LU 


> 


O 


LU 


CD 


O 


O 




O 


LU 


1 


OC 


ct: 







CO 

^ (75 

si 

o >- 

CO 



oo 

CD. 
CM 



O 



o 

O 




00 

CD 



CN 



i A 



LO 
CM 
CN 



en 
o 

CO 
CO 
LU 

o 
o 
01 

Q_ 

o 
ct: 
o 



Q 

o 

Q 
UJ 
> 
LU 
O 
LU 



1 g < 

° 3 < 

Q o Q 

> g != 



CO 



LU q 
O 

III LU ^— 

o: > < 

LU 
LU ' 



o 
o 



CM CM 
< 



< 



CO 



o 
o 



=2 < S 
15 CC CO 



o 

CD 



o 
o 

o 



01 



< 



or 



>- h- 

00 CO 

I o 

CNJ X 



< 



Q 
b_ 

O 

CO 

< 



CO 


CO 


LU 


LU 


1 


— 1 


CL 


Q_ 






< 


< 


CO 


CO 


X 


X 


LU 
— 1 


LU 
— 1 


Q_ 


Q_ 






O 


O 


O 


O 



n 



Q 
O 



Q 
Li_ 

O 



< 

o 

CN 



O 

00 -H 

CN 



00 
CN 



o 
u. 

u. 



Li_ 

o 
o 

LU 

> 

LU 

o 

LU 

en 



o 
o 

I 

o 



o 

CD 

>- 

CO 



o 
o 
I 

CJ> 

ctr 
o 
00 

CO 
LU 

o 
o 
or 



00 

C\l 



CD 

00 

CN 



X 




LU 
_J 




MP 


LU 


0 




0 







LU 


FFT 


NGIN 




LU 



2 o 
< < 



CN 
00 
CN 



ct: 



or 

LU 
Q 

or 

O 



CD 
CN 



O 
tz 

CO 

ct: 



o 

o 
_j 

o 
< 

Q 

LU 
> 
LU 
O 
LU 



o 
o 

I 

o 



CO 

< 



300 

r 1 i 

ADMINISTRATION 

LOCAL DATABASE 
CHANNEL QU A LITY 

TABLE 



302 



304 
_ i _ 



PROVISIONING 




FAULT 




CHANNEL 


ISOLATOR 




MONITOR 









-296 



L_l_ 

i 

1 BSP 
SOFTWARE 



^298 



FIG. 40 



RAISE INTERRUPT 
PRIORITY ABOVE 
PARITY 



UPDATE ERROR 
AND BACKGROUND 
COUNTS 



ANY 
MODEM ALARM 
ACTIVE? 

N 



Y 



UPDATE PARITY 
COUNTS 



ENABLE 


ERROR 


TIMER 


EVENT 



END 



FIG. 41 



3 



REALLOCATION 
COMPLETE 



I 



LOWER INTERRUPT 
PRIORITY BELOW PARITY 



i 




NOTIFY CHANNEL 
ALLOCATOR OF 
BAD CHANNEL(S) 



LOWER INTERRUPT 
PRIORITY BELOW 
PARITY 



1 



DISABLE 
ERROR TIMER 
EVENT 



NOTIFY FAULT 
ISOLATOR OF ALL 
ISU CHANNEL(S) 
BAD 



END 



D 



FIG. 42 



FIG. 43 



UPDATE CHANNEL 
QUALITY DATABASE 



Q ERROR TIMER ^ 



UPDATE ERROR 
COUNTS 



FIG. 44 




DISABLE 
ERROR TIMER 
EVENT 



UPDATE CHANNEL 
QUALITY DATA 



UNMASK PARITY 
INTERRUPT 



REALLOCATE 
BAD CHANNEL(S) 
IF POSSIBLE 



NOTIFY FAULT 
ISOLATOR OF ALL 
ISU CHANNEL(S) 
BAD 




END 



(background timer) PIG 45 



UPDATE 


CHANNEL 


QUALITY 


DATABASE 



I 



CLEAR BACKGROUND 
COUNTS 




1 



NOTIFY CHANNEL 

ALLOCATOR OF 
BAD CHANNEL(S) 



END 



3 




ISU 
START 



3911- READ 



/table/ - 



3912 



3925- 



SPECTRUM 
t FIRST 



3910 



NEXT) JUNE RF L3913 
BAND CENTER 

jPRI 



SEC 



FINE TUNEL_3913 Q 
SYNC 



3 915 \ 



ACQ. FREQ.^3914 
LEVEL, TIME 
— r 



FAIL PRI 



FAIL SEC 



-/table/ - 



3922a 



3920 



READ 
ISU ID L3921 



SEC 



\ PRI 



FINE TUNE ^-3922 
SUBBAND 



3 924 \ 



HDT 
START 



3930 



RCV RANGE 1^3931 
ID 



COMPARE 
PIN 



T 



FAIL PRI 



FAIL SEC 



3933 
m 1 _ . 

3923 



3927 



SEND ID L-3932 
PIN 



3940 



3926- 


LATCH 
PIN 


3943 ^ - " ' 


SEND UP 
BAND FREQ 


-3942 




♦ 




ipRi 




3944- 


TUNE TO 




RCV ON 




UP BAND 


3945 


UP SYNC 






6 


h 





FIG. 47 



ISU 



HDT 




PRI 



SEC 



FINE TUNE 
SYNC 



3953 



• 3946 



TRANSMIT 
RANGE TONE 



-3 956 t 



-3951 



ADJUST 
POWER 



3954 
-3955 




ADJ 
POWER 



MEASURE 
ISU POWER 



WRONG 



3962 



ADJ 
PHASE 



ADJUST 
PHASE 



- 3963 
-3964 



FAIL PRI 



3950 



FAIL SEC 



3961 -3957 



MEASURE 
ISU FRAME 



WRONG 



3966 



BUMP 
SF 



3967 



BUMP 
SF 



TURN 


OFF 




RANGE 


TONE 





/ TABLE / 



I 



3982 
_ J__ 



MEASURE 
ISU SF 



WRONG 




3960 



3969 



T 
3986 



SEND 



PRE-CONFIG 



■3985 I ^ OA 
. v 3984 



REQUEST 
PRE-CONFIG 



-3983 



3980 



" T ~ " 
3987 



SELECT 
SUBBAND 



-3988 



TURN TO 
SUBBAND 



i 

, _i 



TABLE 



y-3990 

7 

3989 
3994 



GET IDL 
CHANNEL 



-3991 



3986 



7— 1 r-3994 

/SEND — r - - 



SEND 
FULL CONFIG 

J 

END 



-| 3993 



3995 



RFOIJEST 
FULL CONFIG 



-3 Q 92 



SET UP 
TABLES 



FIG. 48 



END 



401 1 
i_ 



MEASURE 
FFT OUT 



4009 
i 



L 



ADJ 
EQ. 



4012- 



LOST 



SMOOTH 
ERROR 



-4014 



t 4023 



UPDATE 
L.O. FREQ. 



RERANGE 
4010 4020 



/ 





, 4021 




4031 


MEASURE 
PHASE 




MEASURE 
SYM CLK 




, 4022 


, 4032 



INC/DEC 
CLK. FREQ. 



/ 



4030 



FIG. 49 



4 V° I 



j_4130 



SELECT 
CHANNELS 



41 1 1 
/ TABLE / 



SEND 
RESPONSE 



4121 
. S_ . 

- 7 - -i 

4131 1 
i 

i 



4160 PAR 
\ 



SCAN 
CHANNELS 



-4120 



MEASURE -4140 
POWER 
LEVEL _ 



STOP 
SCAN 



4170 
i_ 



ADJUST 
TRANSMITTER 



4163 



4161 | 



ERROR 
TO ISU 



1 

4162 



/ 

4100 



LOST 



CLOSE 4150 

/ 



SMOOTH 
ERRORS 



51 



ADJUST 
EQUALIZER 



4180 
i_ 



GET EQ 
DEFAULT 



4152 



FIG. 50 



o 



O 
CN 
CN ■ 



O 
O 

CM ■ 




LO 

CD 
Li_ 



o 

CD 



360° -H h- 360° 




FIG. 52 



FIG. 53 




yodd3 3~iavio3aaoDNn jo Aimavaoad 



4410 

\ 



START 44 J \ 



READ / , // 



PROV.TBL. 



EE 3 



IOC 


MSG 


TO 


ISU 



| 4414 



STORE DE- 
CODER LTH 



15 



DECODE 
MSG.SYM. 



16 



DECODE 
CHK.SYM. 



Hr 7 



SIGNAL 
ERROR 



L 



ERROR CORR 
-CHANNEL NO. 

ISU PIN (ADDR) 



FIG. 55 



4420 

\ 



|44 



4421 



FOR ALL 
CHANNELS 



4422 

L_ 



READ MSG. 
FOR SUBB. 



4423 
U 



CALC. 
CHK.WORDS 



4424 
U 



WAIT N 
FRAMES 



5 



4425 



SEND MSG. 
TO MODEM 



FIG. 56 



4431 
i 



FOR ALL 
CHANNELS 



ENCODE 
DATA? 




NO 



4433 
S_ 



SEND WORD 
TO MODEM 



4430 



/ 



4434 

i_ 



STRIP BITS 
FROM WORDS 



4435 
s_ 



CALC. 
CHK.WORDS 



4436 
L 



CALC. 
PARITY 



4437 
L 



WAIT N 
FRAMES 



4438 

s_ 



SEND MSG. 
TO MODEM 



FIG. 57 



o 
o 

lO 



\ 



to 
o 
m 



o 
m 



co 
o 

LO 



LO 



\ 



CN 



CN 
O 
LO 



o 

X 



m 



CD 



oo 



o 

CM 
LO 



1 









O O O O 


o 


O O O O 


LU 


o o 


CO 


o o «- 




o o o o 


SO 


o o 








o o *- 








— o 




CO CO 



Csl 
lO 



CN 
CN 

LO' 



CO 



O 
CO 



rO 
CN 
LO' 



CN 

LO ' 



CN 
LO 



O 

LO 



cr 


en 


o 


o 


X 


X 



CO 

m 
m 
en 

LU 
CL 

Ql 



i 

O 



Q Q 
LU < 
UJ o 
CO — I 



O 

m 



00 
LO 



CO 

tz 

QD 

m 



910 




FAULT 
ISOLATOR 




CHANNEL 
MANAGER 





902 l 

1 BSP 
! SOFTWARE 



904 



IOC COMM 
AND 
MODEM COMM 



906 
__i 



ISU 
RANGER 



FIG. 59 



(start ) 

__L_ 



912 



PAYLOAD CHANNELS 

AVAILABLE IN 
SUBBAND FOR THE 
REQUEST? 





YES 




914 








924 



IS ISU 
AN MISU 
OR HISU?/ 



MISU 



926 
_i 



FAIL 
REQUEST 



HISU 



( STOP ) 



IS ONE OF THE 
CHANNELS AVAILABLE 
IN THE IDL 
CHANNEL? 



YES 









920 
<. 


DE- ALLOCATE 


THE 


IDL 


CHANNEL 



1 



928 



SELECT 
SUBBAND 



930 
_i 



MARK CHANNELS 
UNAVAILABLE IN 
NEW SUBBAND WE 
ARE MOVING TO 



922 
S_ 



SEND EVENT 
TO IDL 
COMM 



916 

S_ 



FOR EACH 
CHANNEL TO 
ALLOCATE 



932 



DE-ALLOCATE ANY 
EXISTING CHANNELS 
ON OLD SUBBAND 
FOR ISU WE ARE 
MOVING 



934 
_i 



ASSIGN NEW 
SUBBAND 



MORE 
CHANNELS 



918 



ALLOCATE 
CHANNEL 



( END ) 



FIG. 60 



i 



SELECT 


NEXT 


AVAILABLE 


CHANNEL 




ALLOCATE 
CHANNEL 



{ 




FIG. 61 




__! 

SELECT 
SUBBAND 




ASSIGN 
SUBBAND 




FIG. 62 



CD 



E - I 



< 

m 

CD 
ZD 

_ CO 



I 



I 



CD 



* ' cni ro cn| 

=«= =*= =*=: =*= =«= 

=>=>=> 3 => 

W W (/) CO LO 

2 X X HI S 



CO 



\L1 CM 
X II 

UJ S: 

^ m 

X CO 1 



o 
3 

CO 



>- 
o 



o 

LJ 



LU 
X 

o 



en 

LU 

o 



< 

3 

CO 



m 
3 

CO 



Q 

3 
CO 



ZD 

CO o 

T. II 

I— z 
CO <c 

LU QQ 

m 

O ID 
—I CO 



I 












LU 


Lu 


CD 




3 


3 






00 


CO 


CO 













oo 

CO 

m 
ro 



CO 



< 
X 

° V 
CL 

o o 



o 
z 
< 

CD 

m 

CO 



Q 
Z 
< 
CD 

m 

3 
CO 



< 
o 
o 

I 

— I 

< 

_J 

LU 

z 
z 
< 

X 

o 



CD 

o 



^ EVENT TIMER^ 



i 



READ REGISTERS 
FOR PARITY ERRORS 



1 

FOR EACH 
CHANNEL 



SUM ERRORS WITH 
ACCUMULATOR FOR 
PERFORMANCE 
STATISTICS 



REALLOCATE 
CHANNEL 



N 



PERFORMANCE 
STATISTICS WITHIN? 
SERVICE SPECIFIC 
THRESHOLD? 



Y 



FIG. 68 




FIG. 69 



# 



CN 
CN 



m 
m 

CM* 
CM 



< 



CM 
CM 

CM 





to 


< 


^- 


UJ 


CM 


on 


CM 



< 



CM 
CM 



>- 

cr 
< 

< ^ 



CO 

CO ^ 

£ ™. 

Q CN 

Q 

< 



CO 

o 
o 

_J 
o 



o 



O 



00 
CM 

CM 



CM 

in 

CM- 
CM 



CM 

CM 
CM 



CM 
CM 



< CO 

< ^ 



00 

^- 

CM 
CM 



CO 
O 

o 

_l 

o 



o 
or 



o 
o 



CN 



m 

CM- 
CM 



_J 




< 




LU 


CM 




CM 



>- 

< m 
< 



CM 





CO 




LU 


CM ^ 


en 


CM 


DD 




< 





TA 


CM 


TA 






< 




< 




CM 


Q 


CM 


Q 


CM 







CO 












o 






o 






—1 


CO 




o 


ES 




—J 


cr 




o 


Q 


CM 


en 


Q 


i— 


< 




CON 




CM 



CM 



CM 
CM 



CM 








CM ^ 


CM^ 








CM 


CM , 


i CM , 



7=> 



X 







i i i 
i i i 






i i i 










CM 


i i i 






- + -H 1 




ro 


i i i 






i i i 










CM 


i i i 
i i i 



CM I 



CM 

m 

CM 



T 
i 

Si 





CO 


1 ! 1 
1 1 1 












1 1 t 




CM 


1 1 t 


- — 




- + 1 1 




CM 


1 1 1 




^- 


1 1 t 










CM 


1 1 1 



m 

CM 



m 


1 1 1 
1 1 1 




1 1 1 






CM 


1 1 1 


. _ _ . 


- + 1 1 




1 1 I 




1 1 1 


CM 


1 1 1 
1 1 1 






CO 1 
LU 1 




i 


i 


m, 
































Ol 
































o, 








-j-i 









CN| 

to 

CNJ 



CNJ 



o 

CM 
CO 
CNI 
I 



CN] 
CO 
CNI 

L. 



CNI 
CNJ 
CO 
CNI 







LO 


CO 




CNI 


CNl 


CNI 


CNI 


CNI 


CO 


CO 


CO 


CO 


CO 


CNI 


CNI 


CNJ 


CNJ 


CNJ 


t 


i 


I 


i 


i 




Li- 
ce: 

t= 

ZD 

go 



o 
o 

CO 
Csl 



\ 



CNJ 

rO 
CO 
CNI 



o 
o 



01 _ 
M M 
II II 


01 _ 
M M 
II II 


01 _ 
M M 
II II 


oi _ 

II II 


Ql _ 
M M 
<< 


Ql _ 
M M 
CD GD 


Ql _ 
M M 
OO 


Ql _ 
M M 
Q Q 


ca _ 
>->- 
II II 


Ql _ 
>- >- 
II II 


Ql _ 
>- >- 
II II 


Ql _ 
>- >- 
II II 


Ql _ 

<< 


Ql _ 
>- >- 

CD CD 


Ql _ 
>- >- 

O O 


Ql _ 
>- >- 

Q Q 


Ql _ 
X X 
II II 


Ql _ 
X X 

II II 


Ql _ 
X X 

II II 


oi _ 

X X 

II II 


Ql _ 
X X 

<< 


Ql _ 
X X 
CD CD 


01 _ 
X X 

o o 


Ql _ 
X X 
QQ 


Ql _ 
II II 


Ql _ 

II " 


Ql _ 

II II 


Ql _ 

" II 


01 _ 
< < 


Ql — 
CD CD 


Ql _ 
5^ 
OO 


ct: _ 

QQ 



CNJ 

CD 
CM 



O 



_ or 

M M 

I + 

01 

M — 

II If 

Ql JL 

MM 
<< 



— Ql 
>- >- 
I + 

Ql 

^§ 

55 



_ Ql 
X X 
I + 

01 

X X 

< < 



_ en 
I + 

<1 
il 

< < 



o 
o 

(X) 
CM 



\ 



_ Ql 
M M 
I + 



Ql 
M 
00 



M 
CD 

Oil 
M M 
CD CD 



_ Ql 
>-> 
I + 

Ql 

CD >T 
Ql _1L 

>- >- 

GD CD 



_ Ql 
X X 

I + 

Ql 

qqX 

II 00 

X X 
GD CD 



_ Ql 

I + 

Ql 

CD ^ 
CD CD 



_ Ql 
M M 

I + 
Ql 

M — 
O M 

II ° 

M M 
O O 



_ Ql 
>- > 
I + 

Ai 

o o 



Ql 
X 

+ 



X 

I 

Ql 
X 

o 
II 

Ql 
X X 
OO 



X 

o 
II 



_ Ql 

I + 

Ql 



CD 
1^ 



_ Ql 
M M 

I + 
Ql 

M — 

II ^ 

M M 
Q Q 



_ Ql 
>- >- 
I + 

Ql 

Ql JL 
>- >- 
QQ 



_ en 

X X 

I + 

Ql 

x — 
oi JL 

X X 
Q Q 



_ Ql 

I + 

01 

!? 

QQ 



o 
o 
oo 

CNJ 



Csl 
ro 
CD 
CM 



CN 

O 



\ 



CD 



_ en 

M M 
1 + 


_ Cn 
M M 

1 + 


_ en 

M M 

l + 


_ en 

M M 

I + 


=AZR 
AZI 


=BZR 
=BZI 


=CZR 
=CZI 


=DZR 


AZR= 
AZI= 


BZR= 
BZI= 


CZR= 
CZI= 


DZI= 


Cn _ 
>- >- 
1 1 


cn _ 
>- >- 
i i 


en _ 
>- >- 
i i 


en _ 
>- >- 
i i 


AYR = AYR • 
AYI=AYI ■ 


BYR=BYR • 
BYI=BYI • 


CYR=CYR 
CYI=CYI ■ 


DYR=DYR 
DYI=DYI 


_ en 

X X 

+ 1 


_ cn 

X X 

+ 1 


_ en 

X X 

+ 1 


_ en 

X X 

+ 1 


=AXR 
AXI 


=BXR 
=BX1 


=CXR 

:CXI 


=DXR 
=DXI 


AXR= 
AXI= 


BXR= 
BXI= 


CXR = 

CXI= 


DXR= 
DXI= 


AWR=AWR +WR 
AWI=AWI +WI 


BWR=BWR+WR 
BWI=BWI +WI 


en _ 

+ + 
en 

cn " 


en _ 

+ + 
en 

V 



CM 
ro 
CD 
CM 



O 



QC — 
M M 

I I 

en. 

It 

M M 
<< 



_ en 
>- >- 
+ I 

en 



X 
+ 

en 
x 
< 
II 

en 
x 
< 



X 

+ 



X 

< 

X 

< 



_ en 
I + 

en 



11 it 

Cn JL 



O 

o 
oo 

CM 



\ 



I I 

m 



CD 



o: Ji 
M M 

mm 



_ en 
>- >- 
+ I 

en 

>- >~ 
mm 



en _ 
x x 
+ + 
en 

x — 
m 

x x 
mm 



_ 

I + 
en 

ii 

mm 



cr _ 
rM m 

I I 
en 

il 

O O 



_ en 
>- >- 
+ I 

en 

o o 



cr _ 

X X 

+ + 

en 
x 
o 
II 

en 
x x 
o o 



X 

o 
II 



_ en 

I + 
en 

is 

i JL 
o o 



00 

o 



q: _ 

M M 
I I 

cr 

M 
Q 
II 

en JL 

M M 
O Q 



M 
Q 



en 

>- >- 
+ I 

ct: 

>- >- 
Q Q 



en _ 

X X 

+ + 
en 

£i 

X X 
Q O 



en 

I + 
en 

Q Q 



CM 

ro 
CD 
CM 



en _ 

M M 
I I 

ii 

M M 
<< 



Cn _ 
+ + 



en 

ii 

en ii 



x 



x 
< 



X 

I 



X 

< 



X X 

< < 



o 



Cn _ 

+ + 
en 

it 

< < 



o 
o 
oo 

CM 



\ 



C£ _ 
MM 
I I 

M — . 
GD ^ 

ii 

MM 

mm 



>- >- 
+ + 

11 if 

>- >- 
mm 



q: _ 
x x 
I I 

X ^ 

m ^ 

ii 

X X 

mm 



cn _ 
+ + 

ii 



m m 



cr _ 

M M 

I I 

ii 

MM 
OO 



+ + 
ct: 

>- >~ 
oo 



cn _ 

X X 

1 I 

cr 

X X 

o o 



en _ 
+ + 



o 
II 



o 
enl 

oo 



cn _ 

M M 

I I 

ii 

M M 
Q Q 



Cn _ 

+ + 
Cn 

H 

>- >- 
Q Q 



cn _ 

X X 

I I 



Cn 
X 
Q 



X 
Q 
£_ll 

X X 
Q Q 



en — 
+ + 

?! 

Cn ii 



lD 

O 



CsJ 

CO 
CsJ 



_ cr 

M M 

+ I 

ii 

M M 
< < 



_ Cn 
>- >- 
I + 

en 



_ or 

X X 

+ I 



en 
x 
< 



X 

< 



X 

< 

X 

< 



_ en 

I + 
en 



en A 
< < 



o 
o 

CO 
CM 



_ en 

M M 

+ I 
en 

m — 
m ^ 

ii 

M M 

m m 



_ en 
>- >- 
I + 

en 

ii 

m m 



en 
x 
I 



X 

+ 

en 
x 
m 
II 

en ii 
x x 
m m 



x 
m 



_ en 

I + 
en 

ii 

m m 



_ en 

M M 

+ I 
en 

M — 



O 



M 
O 



cnl 

M M 
OO 



_ en 
>- >- 
l + 



>- 
o 



o 

>- V 
oo 



_ en 

X X 

+ I 
en 

o x 

ii o 

X X 

oo 



_ en 
I + 



en 
o 



o 



II 

en ii 
oo 



o 
oo 



_ cr 

M M 

+ I 

en 

ii 

M M 
Q Q 



en 

>- >- 
I + 

H 

>- >- 



en 
x 
I 



X 

+ 

en 
x 

Q 

II 

en 
x x 

Q Q 



X 
Q 
II 



_ en 

I + 
en 

if 

q: ii 



CN 
K) 
CO 

CNI 



CD 
O 



O 
O 
00 
CN 



\ 



oo 

CD 



_ cn 

M M 

+. 1 


_ cn 
+ 1 


_ an 
+ l 


_ cn 

M M 

+ 1 


AZR=AZR 
AZI=AZI 


BZR=BZR 
BZI=BZI 


CZR=CZR 
CZI=CZI 


DZR=DZR 
DZI=DZI 


en _ 
>- >- 
i i 


cn _ 
>- >- 
i i 


cn _ 
>- >- 
i i 


cn _ 
>->- 
i i 


AYR = AYR ■ 
AYI=AYI 


BYR=BYR ■ 
BYI = BYI • 


CYR=CYR • 
CYI=CYI • 


DYR=DYR 
DYI = DYI • 


_ en 

X X 

1 + 


_ cn 

X X 

1 + 


_ cn 

X X 

1 + 


_ cn 

X X 

1 + 


AXR=AXR 
AXI=AXI 


BXR=BXR 
BXI=BXI 


CXR=CXR 
CXI=CXI 


DXR=DXR 
DXI=DXI 


en _ 

+ + 

or: 

^1 

ii < 


cn _ 

+ + 
cn 

ii °? 


cn _ 

+ + 
cn 

*8 

II V 


DWR=DWR+WR 
DWI=DWI +WI 


AWR: 

AWN 


BWR 
BWI= 


CWR 
CWI= 



CM 

ro 

CO 
CM 

2_ 



o 



cn _ 

M M 

I + 
cn 

At 

< < 



>->- 
+ I 

cn 



x 



X 

I I 
cn 

&1 

X X 
< < 



_ cn 

I + 
cn 

< < 



o 
o 

00 
CM 



\ 



cn _ 

M M 
I + 

M — 
CD ^ 

a" 

M M 
DO DO 



_ cn 
>->- 
+ I 

cn 

do >: 

is 

>- >- 

DO DD 



cn _ 

X X 

I I 

CE 

x — 

CD ~ 

i° 

X X 

DD 00 



_ o: 

I + 

cn 

CD ^ 

II" 

DO 00 



cn _ 



cn 

ii 

M M 
OO 



_ cn 
>- >~ 
+ I 

cn 

Ai 

OO 



o: _ 

X X 

I I 

cn 

x — 

o x 

II ° 

X X 

oo 



_ cn 

I + 
cn 



o 



o 



oo 



00 



cn _ 

M M 
I + 

cn 

M 
Q 



M 
Q 



rsi m 

Q Q 



_ cn 
>- >- 
+ I 

cn 

>- >- 

QQ 



cn 
x 
I 



X 

I 



cn 
x 

Q 

II 

cn ii 

X X 
Q Q 



X 
Q 



_ cr 
I + 



ii 

QQ 



00 

CNJ 



CM 

co 
*3 1l 



en JZ 
>- >- 

I ! 
><>< 

II II 

cn _ 
<< 



ct: 

>- I 
+ >= 



I 



II II 
en _ 



+ 

>- 
J_ 

x 
I 

en 



en 

J_ 
>~ 
I 

en 
x 



II II 

Ql — 
X X 

< < 



o 
o 



>- + 

II II 
cr _ 

< < 



l I 



I l 



l I 



I I 



l l 



I I 



I l 



I l 



I I 



l I 



l l 



00 

o 



oo 

CNJ 



CNJ 

to 

CD 
CM 



-YI+ZR) 
■YR-ZI) 








(WI-XR 
(WR+XI- 








ck ± 

<c <c 
II II 








en _ 
< < 


1 1 


1 1 


1 1 


a? 








-XI+YI-ZI 
-XR+YR- 








Si 








II II 








ct: _ 


1 1 


1 1 


1 1 


-YI-ZR) 
■YR+ZI) 








(WI+XR 
(WR-XI- 








=AXR- 
=AXI+i 








_ 
X X 

<< 


1 1 


1 1 


i i 


■YI+ZI) 
fYR+ZR) 








■(WI+XI+ 
(WR+XR- 








=AWR- 
=AWI+I 








cr _ 
< < 


1 1 


1 1 


i i 



00 
CD 



oo 

CM 



CM 

CD 
CM 



I I 



I I 
><X 

ad _!_ 

It II 
q: — 

M M 

cd m 



I I 



ct: 

etc Fm 

li 

i x 

tl It 

q: _ 
>- >- 

OD CD 



I I 



DC J_ 
>- >- 
I I 

><X 

I + 
DC 3 

II II 

cr _ 
x x 

CD CD 



CM 
O 



f I 



+ >= 

£± 

II II 
q: _ 

CD CD 



I I 



I I 



I I 



I I 



I I 



I I 



I I 



LO 
00 



00 

CN \ 



CM 
rO 
CD 
CM 





-YI+ZR) 
-YR-ZI) 








(WI-XR 
[WR+XI- 








=BZR- 






1 1 


en _ 

M M 
CD CD 


1 1 


I 1 




a? 








-XI+YI-ZI 
-XR+YR- 








Si 








=BYR- 
=BYI+I 






1 1 


en _ 
>- >- 
m m 


1 1 


1 1 




-YI-ZR) 
■YR+ZI) 








(WI+XR 
[WR-XI- 








i± 

X X 
CO CD 
It II 






1 1 


ct: _ 

X X 

OD CD 


1 1 


i i 






Fm + 

1? 

21 cd 

X X 
H- + 

Si 

CD CD 
II tt 






1 1 


q: _ 

CD CD 


1 1 


i i 



CD 
00 

O 



CO 
CM 



CNJ 

rO 
CD 
CM 



I I 



I I 



I ^ 

>- >- 
I I 

en _L 



Ql — 
M M 



I 

en 
>- 
+ 
en 
x 
I 

cn 



J_ 
>- 
± 
x 
I 



I I 



tl It 
en _ 

o o 



a: _L 
>- >- 
l l 

^ ct: 



X 

I 

ct: z: 



X 



I I 



I 1 



II II 

cn _ 
x x 
oo 



o 



I I 



I I 



en 

>- + 
■+■ >- 

-x 

cn _ 



00 



I l 



l l 



l I 



l l 



00 



00 

CM 



, ' CM 

o 2 

CM 



m 
o 







-YI+ZR) 
■YR-ZI) 








(WI-XR 
[WR+XI- 








0 0 
II II 




1 1 


1 1 


cn _ 

M M 

OO 


1 1 

1 1 














-XI+YI-ZI 
-XR+YR- 








1 1 








i± 

>- >- 
O 0 
II II 




1 1 


1 t 


OC 

>- >- 
O O 


1 1 

1 1 














1 + 








(WI+XR 
(WR-XI- 








±± 

X X 

0 0 
II II 




1 1 

1 1 


1 1 

1 1 


cr _ 

X X 

00 


1 1 
1 1 






en 
F^i + 

1? 

z: ct 

X X 

3: 3: 

0 c_> 
II II 




1 1 


1 1 


cn _ 
00 


1 1 



00 

00 
o 



CO 
CM 



CD 
CM 



I I 



I I 



I I 



I I 



I I 



I I 



I 1 



I I 



I I 



CO 

o 



I I 



I I 



I ^ 
en JZ 

>- >- 

I I 

en _L 

II It 
OC _ 

QQ 



Cn 
I 

en 
>- 

-h , 
en 

en J_ 

II ll 

_ 
>- >- 

Q Q 



+ 

or _L 
>- >- 

I I 
><g 

or ± 

II ll 
cr _ 

X X 
QQ 



a: 

SI 

II II 



QQ 



oo 



oo -\ 



CNI 

ro 
CD 
CN 
VJ 



o 









-YI+ZR) 
■YR-ZI) 








•(WI-XR' 
(WR+XI- 








i± 

o o 
II II 


1 1 


1 1 


1 1 


Qd _ 
M M 
Q Q 








*en 








-XI+YI-ZI 
-XR+YR- 








Si 








n H 


1 1 


1 1 


1 1 


cn _ 
>- >- 

Q Q 








-YI-ZR) 
•YR+ZI) 








(WI+XR 
(WR-XI- 








=DXR- 
=DXI+I 


1 1 


1 1 


1 1 


DXR 
DXI 








+ 

± en 

X X 

-h -+- 

Si 
«i± 

Q Q 
II II 


1 1 


1 1 


1 1 


ct __ 
£5: 
Q Q 



o 
cn 



CO 
CM 



o 
w 
ru 

W 

□ 
M 

O 





ro 
00 
CM 
I— 





lO 






ro 






00 






CM 






q: 




o 












ZD 








ZD 




O 




o 




< 



X 



TXT 



A i A 



CN 

cn 



O UJ 

< z 

2 LU 

OO 
O 

CO 

o 

CD 
CN 



CO 

a: 

LU 
X 
LU 



O 
CN 
CO 
CN 



CN 
CD 
CN 



CN 
CN 
CD 
CN 



CN 
CD 
CN 



CM 
CD 
CN 



to 

CN 
CD 
CN 



CD 
CM 
CD 
CM 



r- 

CN 
CD 
CM 



<N 
O 

CM 




< LU (/) 



x X 



X 
I — 



X 



X 



X 



CD 



X 

o 



CD 



CO 



ZD 




Z> 




ZD 




ZD 


CO 




CO 




CO 




CO 


Q 




Q 




Q 




Q 



CD 



X 

o 



CD 



X 

o 



CO 
I — 

o 



o 

00 
L 



o 




o 


CO 




00 


m 




LO 






i 



ZD 
Z 

3 



3 
Z 

3 











CD 


WR 




< °- 



CD 



< 
CD 



ZD 


:ct 


DSI 


o 




01 







.o 

CO 



< 

GO 



lO x 



CO 



CD 








< 






ZD 




Z 




O 




CO 



CM 



_S2 
CO 
Q 



if? 
CO 
Q 



CO 
Q 



in 
Q 



6 
DC 



CNI 
lO 

z 
a: 

LU 

3Z 



CO 

\— 

Q_ 



CO 



CO 

o 



CD 



O 

o 



< 

o 
o 



Q_ 
^} 

< 

o 





00 
CD 

O 



o 

Ld 
Q 

> 



CO 

I— 
o 

CL 



CO 
I — 

o 

CL 

00 
CM 

O 
I — 
CL 



UJ 
X 



o 

□ 

w 

ru 

a 

si 

!■* 

a 



CD 
CD 



CO 



CO 



o 



o 
o 



a: 

LU 



o 
a: 

CD 



O 

en 



ZEE 



IT 



ct: 



o 
o 



o 

Li_ 




33s/s}!g:h ni 

d3Sfl d3d HiaiMQNVa 30Vd3AV 




LO 








m 




>< CO 












o o 








o >=! 




^~ ;? 









ODN 






1 




00 





Q_ 
O 




Q ^<c o s £ CD c2 g <c y 



5 b_ 
02 g 



OJ 
/ CD 



CO 
CD 



TV 



CO 
CD 



CO 

m 



CO 

m 



" T 
oo 
oo 

LO 



m 



' — oo 



— o 



"TV 



"8 



"CO 

oo 
m 



oo -A 

LO 



7^ 



o 


o 

1 

Q 


o 


X 



"CO 

oo 

LO 



4> 



"CO 
00 

m 



z^ 



\7 



"CO 
00 

m 



o 85 



CD 



>- 

ct: 
o 



tu a: 

Z LU 
fv Li_ 



CD 



<*3 



O 
ct: 



o 
ct: 



o 



o 

00" 

m 



n 









Z f 

rr o 






ETHEI 
CONTR 




< 
o 



oo 
m 



zy 



zy 



Q_ 



oo 
m 



o 
oo 
m 



S3 



<c tu 

o ce: 



CD 
00 

m 

rn 

m tu 
■> ^ or 

» O LU 



rrrf 



koo 
m 



"N^ — 

CO 
LU 
O 



O 



£3 



CD ^ 



m 



(/)£ Q 



00 

o 

CO 



o 
m 
to 



o 

CO 



en 

CO 



n 



CM 
O 
CO 



J>0 



o 



I — LU 
LU — I 
Z —I 

LU O 
O 



LU 
O LU 



o 



CO 

o 

CO 



0 



-i— » 

CD CO 

co p 



CO 
-O 
CO 



CD _ 
.O < 



CO 



CM 
O 
rO 
00 
CO 
O 



CO 



C0£ Q 

7V — TV 



CO 



O 

CD 

m 



^7 <y> 





o 


ISU 


LOGI 







co 



co 



LU 



ct: o 

Si 

uj O 
o 



CO 
CO 



n 



0) 
CO 



Jo 



v- 



3_ 

OD I 
ZD 

to 



0 



o 

CD 
rO 
00 
CO 
O 



lO 
O 



CD CO 

co _) 

CM 



CD 



CO 



CD 
CO 



00 
CO 



co 
to 

lo 



eg 
lo 



o 
o 



ZD 



< Q_ 
UJ 

It 

Q O 

< 2 

CD < 



LATEST 



o 
oo 



AVERAGE 



CD 



CO 
CD 



EARLIEST 



LATEST 



LATEST 



AVERAGE 
EARLIEST 



AVERAGE 
EARUEST 



CO 
lO 
CM 



00 ^J- 

CNI CD 



O 
CM 



CO 

ct: 

CO 



cr 

UJ 
CD 



USER BANDWIDTH 







UO 
CNJ 




CO 
CXI 


CN 




^* 
CNJ 




— r?s — 
Li j 

CNl 


ro 




ro 




^- 

CNl 


CN 




CN 




CNl 


CN 
CN 




CN 
CN 




CN 
CN 


CN 


<bs 


CN 




CN 


O 
CN 


O 
CN 




o 

CNJ 


CD 


CN 


CD 




CD 


00 


LO 


00 




00 




ITH 








CO 


<: 


CD 


h USER 


CD 


LO 


RS 


LO 


LO 




ISE 




^J- 




Z3 
CN 


ro. 


THE 25tl 


rO 


CN 


CN 


CN 




CTRUM OF 






o 


o 


o 


o 


CD 


CD 


ADDIN 


CD 


00 


00 


00 






r\ 




CD 


CO 


CD 




CD 




Li_ 

cr 


LO 




LO 




THE 








ro 


ro 




ro 


CN 




CN 




CN 













LU 
CO 



CD 
CN 

LU 



O 
Z 

Q 
Q 
< 



00 

o 




FIG. 109 



< 9r 



CD 



Csl 

LO 



CO 



00 
DO 



CO 
CO 



tv 



"TV 



CO 
CD 



TV 



Z> 




CD 
CO 
O 
CD 
O 



i 



or 



cE o 

UJ 

CZi o 
o 



o 
a: 



Q_ 



o 
o 



1<=? 



o 

CD 



CO 

Q_ 

-O o 

CO 



CO 

I- 

CO — ' 



Q 
O 



CO 



7> 



U_ O 




TV 



7V 



CO 

co ct: 

LU LU 
OH h— , 

Q =! 



CM 



CO 






Q_ 






_o 












O 






o 














CO O 


s : 






<£ I 






O Q 



II 




UP TO 4 LANUs 



LAN 



LAN 



LAN 



LANU 




I>100 DSO's 
^>100 DSO's 
^>100 DSO's 
I>100 DSO's 



CONFIGURED AS 
-580 64K TO 512K/us 



HOMEWORX HDT 
BACKPLANE LAN 
2.048Mbps HDLC 



8Mbps HDLC 



8Mbps HDLC 



8Mbps HDLC 



0 



8Mbps HDLC 



-N 



100BaseT 
100Mbps 
ETHERNET 



ASMU 



-622 



UpCONVERTER 



100BaseT QAM 64 
CNTRL MODULATOR 



30Mbps 
QAM 64 



FIG. 113 



SERVER 



-658 



ATM 
SWITCH 



OC-N 
ATM 



ATM 
MODULATOR 



-660 



-650 



t , 




RX 


Video 
Xmt 




-656 



FIG. 115 



CO 
<N 
O 



<N 
O' 



to o 



CD 
CN 
O" 



CO o 

7 T 



CD 
CNI 
O 



is* 



£3 
si 

cr> 



CD 
CN 
O 



CO o 

I I 

co 



^ J 



Q 
O 



X C£ 
LU LU 



CM 



"A 



^ J 



UJ UJ 



UJ bJ 



00 



>- 




on: 


Q< 
LU 


UJ 


t 


O 


X 


LU 

cr 


CO 







^1- 

10 J 



x q: 

LU LU 



O 



>- 




NC 


01 
LU 


UE 


t 


0 


X 


LU 
Ql 


CO 


Li_ 





i 



CN 



>- 




NC 


or 

LU 


UE 


t 


0 


X 


LU 

q: 


CO 


u_ 





i 



5- 10MHz 50-85MHz 100-135MHz 150-185MHz 



o 

CN 



cr o 



CO Q LU 

Z 5 o 

-> LU 

cr 



CN 



CN 





CN^. 


^> 




CO Q_ LU 




Z LU O 




> 1 LU 

^luq: 




Q 





CO 

a: 



-> >; O 

So o t 

US: 

1 — z q: 
< h- 



CN 
CN 
O 




00 



o 




CL 




TO 


OX 


1— CD 


LU 




CO 





oo 
o 




cn 



CD 



CM 



CO 






POT 


ISDI 





CM 



uj < o 
£< > 

O bJ 




ct: 




LU 


CL 


^ ;< 


o ' 






CD 




CN 




O 





• 



in 
o 
o 

Q 
CO 

< 



CO 
LJ 
CO 
I 

=> 

CL 



□ 

□ 

ru 

Si 



□ 
□ 



O 



CN 
O 



O 



h— 


>- 


ce 


tr 


o 


i— 


CL => 


CL O 






o 








or 


CL 


UJ 










o 






ct: 




u_ 






en 


LJ 

o 


z 

Lj. 


] 






o 

UJ 


CO 



CNJ 



< o 
uj p 

p£ < 



to 



on 




* 



CD 
O' 



00 
O 
O 



LO 
O ' 



CM 

un 
o ■ 



X 


X 

1 — 


12 


LU 


LxJ 
Q 
O 


UL 


:s 


Q 




O 


u_ 





lO 



o UJ 

^ — 1 

O ID 
UJ Q 

OO 



o 
m 
o 




CN 
LO 



o ^ 



O LxJ 

£^ 
|±J Q 
O O 

en z> 



CN 
O" 



X 


X 

1 — 




LU 


LxJ 
O 


UL 


:s 


Q 




O 


u_ 


2 



lO 



X 

CC 


X 

1 — 


■ZL 




O 


LxJ 


CTI 


UL 


OTE 


OD 


en 










